A total of 11 patients with progressive muscular dystrophy was studied by means of coronary sinus catheterization.'0 The patients ranged in age from 9 to 41 years; however, most of them were 16 to 22 years old. The average duration of the disease in this group was 12 years ( Exercise consisted of moving the legs against a resistance. The work they performed was estimated to be about 20 Kg. meters per minute.
Coronary blood flow was measured by the nitrous oxide desaturation method in four patients as previously described.1" Cardiac output was measured in six of the 11 patients by the StewartHamilton method by injecting cardiogreen dye into the right atrium and sampling through a Gilford densitometer from either the brachial or the femoral artery. 12, 13 Simultaneous coronary sinus and either brachial or femoral arterial blood samples were Figure 1 The differences in oxidation-reduction potentials between arterial and coronary venous blood are plotted against the myocardial glucose extraction. Negative coronary arteriovenous differences in oxidation-reduction potentials are associated with low glucose extractions; positive coronary arteriovenous differences in oxidation-reduction potential are associated with a higher myocardial glucose The change in redox potential across the heart is determined by substracting the venous from the 
Discussion
The relationship of the myocardial extraction of glucose to the difference in the redox potential existing between arterial and coronary vein blood is illustrated in figure 1 . It may be seen that the more positive coronary arteriovenous redox potential differences are accompanied by a higher myocardial glucose extraction, the myocardial glucose extraction and the ratio -increasing together. This relationship indicates that the increased extraction of glucose is accompanied by a rise in glycolysis rather than respiration. Figure 2 illustrates the relationship between the per cent glucose oxygen extraction ratio and the differences in coronary arteriovenous redox potentials. As already indicated in figure 1 Figure 2 The per cent myocardial glucose oxygen extraction ratio is plotted against the coronary arteriovenous difference in oxidation-reduction potential. The myocardial glucose oxygen extraction ratio is less than 100 per cent in all patients with muscular dystrophy, suggesting usage of substrates other than glucose. As the per cent glucose oxygen extraction ratio rises, the coronary arteriovenous difference in oxidation-reduction potential becomes more positive.
catdial breakdown of substrates other than glucose. As the coronary arteriovenous redox potential differences become more positive, the per cent glucose oxygen extraction ratio increases ( fig. 2) Figure 3 This shows the relationship between the arterial blood concentrations of inorganic phosphate and the myocardial glucose extraction. Section A shows the absence of correlation in patients with diseases other than muscular dystrophy such as hypertension, metastatic carcinoma, and low-output congestive heart failure. Section B shows that in patients with muscular dystrophy there is a linear relationship between the inorganic phosphate in blood and the myocardial glucose extraction.
lactate production by homogenates of dystrophic muscle.
The dangers and limitations of attempting to interpret the pathways of intermediary metabolism in the myocardial cell from the coronary arteriovenous differences of substrates are well appreciated. 42 Myocardial metabolism was studied in 11 patients with progressive muscular dystrophy. Coronary blood flow was measured in four, the cardiac output in six patients. The blood concentrations of oxygen, glucose, inorganic phosphate, pyruvate, and lactate, and the serum activities of malic dehydrogenase and aldolase were determined in simultaneously drawn coronary sinus and arterial blood samples.
The cardiac outputs were elevated in all patients. Myocardial extractions of pyruvate and lactate were negative in two patients. Inorganic phosphate concentrations in blood were elevated. Malic dehydrogenase and aldolase were released by the heart in several patients. Differences in oxidation-reduction potential between arterial and coronary venous blood were positive, suggesting glycolysis in the heart muscle. This was accompanied by increased myocardial extraction of glucose. Apparently aerobic glycolysis occurred, since sufficient oxygen was present to account for all glucose extracted.
Stimulation of glycolysis by inorganic phosphate was suggested by the relationship between the elevated inorganic phosphate concentration in blood and the myocardial glucose extraction. This suggests the possibility of uncoupling of oxidative phosphorlyation in the myocardium.
